Context: Vitamin D levels have been linked to bone health and to numerous diseases; however, an element that lacks substantial direct data and limits the evidence basis regarding whom to screen for vitamin D deficiency is the effect of latitude on vitamin D levels.
12 A longitudinal study 13 found that a greater amount of melanin is correlated with reduced capacity of the skin to synthesize vitamin D. Yet, one variable that has been recognized to affect vitamin D levels but for which current literature lacks consensus is latitude.
Holick 14 suggested that sunlight in the winter months north of 37°is insufficient to produce adequate vitamin D synthesis. An Australian study 15 concluded that although latitude and season had an effect on vitamin D levels, other factors, such as behavior, had a much larger effect. Another study by Holick 5 found no connection between latitude and serum vitamin D levels, 5 whereas Jelinek et al 16 found a significant correlation between latitude and vitamin D levels in patients with multiple sclerosis.
The present study was conducted to compare vitamin D levels in medical students at 2 campuses of the Lake (OH)D levels with ng/mL units).
To limit potential bias and confounding factors, participants were excluded from the study if any of the following were met: history of renal disease, bone disease, Participant demographics are presented in Table 1 .
The majority of participants were white, and the Mean total vitamin D levels are reported in Table 2 for all study participants and by location. Participants who were female, white, or normal weight had higher mean total vitamin D levels. These trends were consistent for both locations. With regard to skin type classification, among participants in Bradenton, participants with darker skin types had lower vitamin D levels on average. Among participants in Erie, the highest vitamin D levels were observed for participants with type II skin. Lowest vitamin D levels were seen among those with type IV skin for either location.
Multivariate logistic regression results are presented in Table 3 . Results demonstrate higher odds of deficient vitamin D levels among participants who were male, nonwhite, overweight/obese, and living in Erie. Statistical significance was only observed with regard to race and location. Skin type II and III showed decreased odds of vitamin D deficiency, whereas type IV showed increased odds. Only type II was found to be statistically significant.
Discussion
When controlled for other confounding variables, students at the Bradenton campus had statistically significant a Tables represent data for all people surveyed who gave complete answers to the participation questionnaire (including those who eventually met study exclusion criteria and were not part of the final data analysis). b Fitzpatrick scale.
Abbreviations: BMI, body mass index; SPF, sun protection factor.
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higher vitamin D levels. Given how closely matched the sample populations were in demographics, this finding lends substantial evidence to the hypothesis that latitude is a primary risk factor for vitamin D deficiency. It should be noted that mean levels in participants from both campuses were both in the nondeficient range.
The secondary outcomes were generally consistent with existing literature. Although it did not achieve statistical significance, the breakdown by sex consistently showed higher average vitamin D levels in women at both campuses. Results of the race and skin type subcategories also showed similar results to those in the literature. 19 As skin complexion darkens, vitamin D levels decrease; people with lighter skin have overall higher levels of vitamin D. 13 Regarding BMI, it has been shown in other studies that BMI has an inverse relationship to vitamin D levels, and this study is in general agreement with that model. 12 Several limiting factors that were difficult to plan and control for should be noted. Our sample population was one of convenience and, as such, represents a much younger segment of the overall population. Our data were likely skewed by the large proportion of the sample population being white, allowing few data points for Asian, Indian, and those categorized as "other." Additionally, the limited number of data points available for participants with darker skin types limits the power of the study to make any conclusive findings with regards to those participants. Further research could also help substratify risk in nonwhite races.
Dietary intake differences were not controlled for, and while sunscreen use was included in the preenrollment survey, it proved difficult to meaningfully quantify and control for in our analysis and so was omitted from the final analysis.
Given the warmer temperatures in Bradenton during the winter months, residents are more likely to be outside more often and have their skin exposed to the sun than residents of Erie during the same months.
Conclusion
Although all confounding factors were difficult to control for, this study found good preliminary evidence that living at a higher latitude and self-identifying as a race other than white are risk factors for vitamin D deficiency in the studied population. Male sex was found to be a higher-risk group; further research could help clarify this risk relationship. We suggest that physicians consider testing patients for vitamin D deficiency if they have appropriate symptoms and if they are a nonwhite race, if they live at higher latitudes, and, to a lesser degree, if they are overweight or obese. Abbreviation: BMI, body mass index.
